
570 MONTHLY WEATHER REVIEW. h n m m t ,  1918 

the rods blown off. Nearly every building suffered more or legl 

'='all information obtainable the storm eeems to have been con- 

So far  as existing records show, violent storms are of 
rare occurrenc8 in this part of the North PacXc Ocean. 
It is, therefore, interesting to note in connection with the 
present one that it occurred in a year of few hurricanes 
m West Indian waters, some hundreds of miles to the 
eastward. It ma be notad also that in 1918 precipita- 

in northern California 
12 to 15 or at about 
coast must have had 

tion set in on the 8 acific coast at a very early date, almost 

its inception. 

THE COLD mTEB OB 1011-18. 

By PRESTON C. DAY. 
[Daw: Wadhgton, D. C., Jan. 30, 1919.1 
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The seventy of the weather experienced during Decem- 
ber and January of the Winter of 1917-18 over the greater 
part of the United States east of the Rocky Mountains, 
and also over much of Canada and Alaska during the 
early part of the period, was so unusual as to the length 
of time the low temperatures persisted, the great area 
involved, and the degree of cold maintained, that some dis- 
cussion of the contnbuting factors, and com arison with 

WEA TEER P R  EOED ING D ECE MI3 ER, 181 7 .  

Reviewing somewhat the weather for a few months 
prior to December, 1917, we find that Se tember was a 

States; but in Canada, particularly in the Northwest 
Promces, the month was distinctl warm. October was 
a cold month in all portions of the 6nited States from the 

similar occurrences of previous years, seems B esirable. 

cold month over much of the eastern h a# of the United 

the eastern districts of the United States and Canada: 
but from the Mississippi River westward and in central 
and western Canada the month was, as a whole, much 
warmer than the average. In fact, it was amon the 
warmest of record for November in the northern &eat 
Plains and the adjoining portions of the Canadian North- 
west, and warmer in portions of the Dakotas by several 
de rees than tho preceding month of October. 

~ I I  view of the marked warnith of November over cer- 
tain districk, immediately following a month or more of 
generally low temperatures, and preceding a long eriod 
of intense cold, an unusual opportunity is afforde C f  for a 
detailed survey of the atmospheric pressure, the resultin 

of the winds during that month as well as succeeding 
winter months, to determine an explanation of the causes 
immediately responsible for such marked variations in 
weather conditions over the United States. 

Barometric data for the United States and the districts 
to the northward, including the far northwestern stations 
of Canada and the special stations maintained in Alaska, 
as well as re orts from ships plying the North Pacific, have 

to February, 1918, inclusive. . These charts show the 
daily departures of the actual surface pressure from the 
normal, and indicate the deflection of the surface winds 
from their usual courses, and the locations of the larger 
and more permanent areas of high and low pressure, as 

the smaller cyclones and anti- 
these eat centers of atmos- 

eric action. The departures s !T own on the charts are 
ased on 8 a. m. (75th Meridian time) observations 

except for a few stations in the far northern districtg of 
Canada, the stations in Alaska, and the vessel reports 
from the North Pacific, where the observations were made 
at various hours. However, durin the winter season in 
these northern regions the normal % iurnal fluctuations in 
pressure are slight, and probably no materid error has 
arisen from the use of these data without correction. 

An examination of these charts discloses the dominatin 
factor controlling the November weather over the Unite 
States to have been a persistent area of high pressure over 
the interior portions of the United States, and the adjoin- 
ing districts of the Canadian Northwest. Over the coast 
districts of Alaska and British Columbia and the nearby 
portions of the North Pacific Ocean, on the contrary, low 
pressure was equally ersistent. 

November is usu ldi y a month of considerable storm 
activity, particularly over regions adjacent to the higher 
latitudes of the North Pacific, and low-pressure awas 
frequently move off the ocean into the Pacific States or 
British Columbia, whence they ursue eastward or south- 

high-pressure areas usually move into the Northwestern 
States from the British Provinces during the month. 

movement of the Highs and Lows, and the surface dri H t 

been caref 91 y charted for the months November, 1917, 

f 

eastward courses toward the x tlantic coast. Likewise 
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It is a noteworthy fact that, associated with the ridge 
of high pressure over the northwestern States in Novem- 
ber, 1917, not a single storm entered the United States 
directly from the Pacific. About the lsth, however, a 
deep de ression from the North Pacific advanced into 

idly slzirted the high-pressure area over $10 the western 
Canadian Provinces, and entered the Unitea States from 
the Hudson Bay region, appearing about the 21st as a 
severe storm over the Lake region, with a marked reduc- 
tion in pressure over all eastern ortions of the United 

and the first decided chan e to colder weather during the 
month over the eastern %iatricts was inaugurated. To 
the westward, however, warm weather was maintained 
until near the close of the month, when a rapid disintegra- 
tion of the dominating high area ended the stagnant con- 
dition that had persisted so long. 

While the eastward drift of low-pressure areas from the 
North Pacific was apparently blocked, i t  was also unusual 
that not a sin& stron high- ressure area entered the 

in pressure as appeared in the movements of the high areas 
over the United States were apparently developed from 
within, or reached the eastern districts by routes lying 
north of the Great Lakes; and it was not till the close 
of the month that this condition ave way. The final 

more or less ermanent reversal in the direction of the 

the adjacent ortions of Canada, so that the usual 

movement from the south that Carrie the warmth of the 
middle portions of the United States far  to the northward. 
CHARTS I to I V  illustrate the ersistence with which 

this eneral type of pressure gstribution continued. 

but throughout the month t e main features-high 
pressure over the United States, low pressure in northern 
regions, and the absence of well-marked c clonic or anti- 

favored a more or less stagnant state of the atmosphere, 
clear skies, southerlv winds over the central and northern 
districts, and high day temperatures. 

THE WEATHER OF DECEXBER, 1817. 
With the closing days of November there was a rapid 

€dl in pressure over interior Alaska and the British North- 
west, which quickly overspread the United States, -and 
effectually dissipated the stagnant condition of nigh 

ressure that had aisted so persistent1 during Novem- 

and b the first of December the whole of that Territory, 
the a d jacent portions of the North Pacific Ocean, and the 

eater part of British America as far east as Hudson 
gay,  were in the grip of one of the severest cold wave9 of 
recent years. Hieh pressure and intense cold continued 
with slright intermlssions throughout the entire month of 
December over the greater part of Alaska and the British 
Northwest. A few days after their first ap earance these 
conditions had extended southward to the 8 ni ted States, 
where the month as a whole was one of the coldest of 
record over a large area east of the Rocky Mountains. 

K central 1 laska and during the followin few days it rap- 

States and Canada. This was fo Ip owed by high pressure, 

western Unite$ States 8 !  uring t e month. Such changes 

result of this long-standing area o K high pressure was a 

prevailing su I$ ace winds oTer the northwestern States and 

frequent drift P rom the north was re laced by a general 

Modi d cations of the general t e occurred at intervals, 

cyclonic movements-were dominant. . ?&I is condition 

B 

YR 

{er. At the same time, ressure far a g ove the normal, 
with intense cold, entere a the Arctic portions of Alaska, 

EXTREME COLD IN TEE YUKON REGION. 

Beginning on December 1, the temperature a t  Eagle, 
Alaska, fell to about - 50" F. and later to - 63" F., and 
during the entire month i t  did not rise above -25" F. 

The average of the daily maximum temperatures for the 
month was -40" F. and the average minimum was 
-52" F. Some conception of the degree of cnld ex- 
erienced in that territory during this period is afforded 

gy comparing the monthly mean temperature of Decem- 
ber, 1917, a t  Eagle with the means for the same month 
of other years. The moan temperature for December, 
1917, was -46' F.; the lowest previous mean for the 
saxye month, in a more or less complete record covering 
the past 30 years, is -33" F. December, 1917, there- 
fore, averaged 23 degrees F. per da colder than the 

is proba \ ly safe to say that no such depression in tem- 
perature from previous low records has been experienced 
in the known history of that Territory. The normal 
temperature for December at E e is about -12" F.; 

the normal for the m0nt.h was therefore about 34 de Pees 
F., a record which, likewise, has probably not t e e n  
exceeded in Alaska. 

At  Fort Yukon, on the Arctic Circle, near the interna- 
tional boundary between Alaska and Canada, the average 

coldest revious December of which t 1 ere is record. It 

the depression of the mean for 8l ecember, 1917, below 

/ I  \ 1 I I I I 

AT 

FIG. 1. 

minimum ten1 erature u-as - 5s" F., about 6 degrees F. 

and on no day during the whole month did the minimum 
temperature rise above -45" F. A note on the report 
from that station reads as follows, "White men who 
have been years in the countrv, and Indians, say they 
have never known such continued cold weather." 

At Dawson, in the British Yukon, the month was by far 
the coldest ever known. The average of the daily maxi- 
mum temperatureswas - 49" F., and of thedailyminimum 
- 54" F.; the monthly mean, - 51' F., was 29 degrees F. 
lower than the lowest mean of any previous December 
and nearly 40 degees F. below the avera e. The highest 
temperature observed during the m o d i  w-as -40" E'. 
and the lowest -63' F. 

The persistence and degree of the cold experienced in 
those far northern regions during December, 1917, is well 
illustrated by the diagrams herewith (see Figs. 1 and 2) 
showing the daily fluctuations in the minimum temper- 
ature at a lew points for that month as compared with E 
month having about the normal temperature. Figurea 
1 and 2 show the daily fluctuations of the minimum 
temperature a t  Ea le and Dawson for December, 1917, 
as compared with h % -e records for years having about the 
normal temperature. Similar values for Fort Yukon, 
Alaska, December, 1917, are also shown on Figure 2. 

At Eagle, the month, while cold throughout, never- 
theless, had periods of somewhat moderate temperature, 

lower than at E a&. The lowest recorded was - 67" F., 
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as shown b the diagram, the range for the month being 

rise and fall 111 rasure. t Dawsoh, however, the cold 

more than one-half that at Ea le. 

phenc pressure at Eagle for December, 1917, and for the 

1 about 40 B egrees, the tem eraturea fluctuating with the 

was persistent, t !I e range for the month being only slightly 

Figure 3 shows the daily d uctuations of the atmos- 
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same month in 1915, which had temperatures near the 
normal. This diagram illustrates the degree to which 
the pressure for the cold December was maintained above 
that usuaUy esperienced. 

A fall  in pressure of near1 1 inch a t  Eagle from the 

nearly 20 degrees F., whde a t  Dawson a somew at-greater 
fal l  in pressure produced practically no change m tem- 

R 12th to 15th was accompanie ir by a rise in tern erature of 

FIO. 8. 

erature. At Eagle, however, there was a change in the 
{irection of the wmd from northwest to southeast during 
the period, whereas at Dawson no change in the direction 
was observed. 

While the persistence of the low temperature at Daw- 
son despite marked changes in pressure is somewhat 
imusual, the general correctness of the record is fully 
established by the similar report from Fort Yukon, as 
is shown in Figure 2.l 

- 
I Apparently the cold air in the upper Yukon Valley could not be moved by the 

ohanqes in winds which undoubtedly occurred In the warmer alr a sllght dirtanas above 
(he rurlecs.4. F. B. 

WEATHER OF EAELY DECEMBER IN TEE EASTERN 
UNITED STATES. 

The hioh-pressure condition was particularly pro- 
nounced &ring the period December 3 to 13 from Alaska 
south to the western districts of the United States, ex- 
tending later into the eastern and southeastern districts 
where high pressure continued until about the 20th, and 
a ain from about the 2lst to near the end of the month. 
d e  extent of these great high- ressure areas is well 

during the above periods. (See CHARTS V-X, and XII.) 
From this great area of high barometric pressure with 

its phenomenally low temperature, there broke off a 
series of anticyclones that moved southeastward over the 
British Northwest and into the United States. CEART 
V, December 5, shows the first reat southward projec- 
tion of the high pressure that f ad been developing in 
Alaska since the be inning of the month. At this tune, 

Dakota. However the eneral warmth previously 

east of the Rockies the temperatures were reduced only 
to near the normal for the season. I n  the Rocky Noun- 
tain region it is apparent that while the pressure had 
rise!i, the cold air moving southward near the mountains 
was conked to the lower levels and did not extend to 
the higher eleviltiom of the mountains, although farther 
east, over the Plains region, the up er air observations 

About the 7th, a strong high pressure area moved south- 
eastward in the wake of a heavy snowstom, b r i n p g  d u r  
i q g  the following few days the coldest weather of t e season 
to date into the Gulf and south Atlantic States. The 
southward movement of the cold air accompanying this 
h g h  area was greatly au ented by the presence of an 
area of low ressure over t r e Gulf States a t  the same time. 

CHART Vf, December 10, shows a further development 
of high pressure over the northern districts and a marked 

rojeotion of it into the southern ortions of the United 
&at= This distribution clearly E ustrates the peuetra- 
tion oi  the cold northerly winds into the Great Plains and 
Mississippi Valley. The line of mro temperature at that 
time extended lnto Oklahoma and east. to the Appa- 
IaOhianS. 

By the 12th, before temperatures in the West had 
approached normal conditions again, a now southward 
extension of the great northern anticyclone became 
apparent along the northern borders of the United 
States, and tem eratures in North Dakota and Montana 
fell to -20' F! or lower. This cold wave advanced 
rapidly into the central valleys and temperatures from 
-20' F. to -30' F, were experionoed as far south as 
Iowa and Nebraska. Immediatd in front of this hi h 

13th and 14th heavy snow with h h winds prevailed 

cold within the succeeding few days, the temperature 
falling to nearly -30' F. in portions of New England. 

While these adverse weather conditions were being 
experienced in the East, a great barometric depression 
was forming in the North Pacific west of British Columbia 
and southern Alaska. During the 14th and 15th (see 
CHART VII, Doc. 15), this depression increased greatly 
in magnitude, and gradually extended inland over the 
British Northwest as far eastward as Hudson Bay; but 
high pressure to eastward seems to have blocked effectively 
ita further progress, and it gradually dissipated. 

illustrated by the accom anying c g arts, which show their 
distribution on several B ates and combinntions of dates 

the temperature ha 5 fallen to nearly -20' F. in North 

, and the aisence o f any snow-cover, so modified 
the existhi col of this anticyclone that over most of the country 

indicate that it did extend to rather L 'gh altitudes. (2). 

area severe storm conditions deve s oped, and during t f e 

from the Lake region to New England, 9 ollowed by marked 
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Conditions were still favorable for continued cold 
northerly winds in the Eastern States and the Maritime 
Provinoes, but southerly winds had set in from the Mis- 
sk ippi  River westward and in ortions of the Canadian 

of the United States responded prompt1 to the change 
in air movement, particularly m the Gissouri VaUey 
and the adjacent portions of Canada, where the rise about 
the 15th-16th amounted to 20 to 40 degrees F. within 24 
hours. With the type of r e y r e  distribution indioated 

prevailed in the oentral distnots of the United States, 
continuing till about the end of the seoond deoade, when 
high pressure again became dommant in the far north. 

Northwest. Temperatures in t g e cold western districts 

by CHART VII, a period o P more moderate temperatures 

WEATHER OF TEE LA!ITER HALF OF DECEMBER. 

High pressure and severe cold still continued over 
northern Alaska and the Behring Sea region, and gradu- 
ually moved southeastward dum the closing days of 

decade of the month high pressure had again become 
firmly iked over Alaska, the British Northweat, and the 
adjacent portions of the North Pacific, and a second period 
of extreme cold, somewhat more intense than the first, 
had set in over those districts. By the 24th the pressure 
had risen to more than 1 inch above normal a t  points in 
Alaska; and the southern extension of the hi h area had 

between the Great Lakes and the Rocky Mountains with 
temperature falls approximating 50' p. An eastward 
moving barometric depression extending from Texas 
to the Great Lakes accompanied the rapid southward 
advance of the high pressure area; and by the morn- 
ing of the 25th nearly the whole of the North American 
continent waa under unusual1 high pressure. CHART 

pressure type prevalent duri the first half of the 
month, as indicated by CHAET%, reviously discussed. 

northern districta of the United States and durin the 

coast dmtricts. At E le, Alaska, the pressure had 

the high area gradually drifted southward, a3d during 
the 28th and 29th entered the northern portions of the 
United States between the Great Lakes and the Rock 
Mountains, with barometer readings, reduced to sea level 
above 31 inches, about 1 inch above the normal. At this 
time, tam eratures ranged from -62" F., on the Arctic 

and Nebraska, and to freezmg on the south Texas coast. 
This cold wave extended to the eastern portions of the 
United States and Canada during the following few 
days, the temperature falling below -40° F. in the 
heavil snow-covered northern portions of New Pork 

of the Flor2a Peninsula. This was one of the severest 
cold waves of record over the northern portions of the 

from the Great Lakes eastward, particularly in 
i?t!%gland. 

the second decade, so that at the Q eginning of the third 

advanced into the northern portions of the 3 nited States 

VIII, December 25, illustrates t%l e reestablishment of the 

A marked fall in temperature ha B occurred over the 

following day the cold extended to the Gulf and A t f  antic 

remained about 1 inch Y a ove normal, but the center of 

Circle in A T aska, to - 30' F:, or lower, in portions of Iowa 

and d ew E land, and to freezing in the central portions 

LOW PRESBUEE OVER THE NORTH PACIFIC. 

While the air pressure over Alaska, western Canada, and 
most of the United States was far above normal dunn 
the last decade of the month, the pressure over the Nort 
Pacific, as shown by a few vessel re orb from that region, 

area seemed to oscillate from day to day; about the %th, 

a 
was persistently below normal. !F he center of the low 

the cyclone covered a wide area with the lowest barometer 
readings west of California. The depression moved slowly 
northward, and near the close of the month had increased 

eatly in magnitude, and apparently covered the entire 
Rorth Pacific, with the center off the Alaskan coast, 
where the pressure was more than 1 inch below normal. 
(See CHART IX, Dec. 31.) The influence of this low area 
estended into the interior of Alaska, and at  the end of 
the month pressure in that Territory had very generally 
fallen to about normal, warmer weather had set in, and 
the period of unprecedented cold that had persisted for a 
month or more over Alaska and the adjoining portions 
of the Canadian Northwest, with scarcely an appreciable 
break, came to an end temporarily, although farther 
south over Canada and in the eastern two-thuds of the 
United States, where a heavy snow-cover had been estab- 
lished, cold weather continued. 

CAZTSES OF THE COLD WEATHER. 

CHART X shows the avera 
resswe from the 

becember 3 to 12, 
dominating win& for the same period. A glance at  this 
chart shows the extent of the high pressure over the 
regions north of the United States during this period, and, 
due to the low pressure in the south and east, the favor- 
able conditions thereby created for the unobstructed flow 
of air from the intense] cold far Northwest into nearly all 

wind records for the period, in the regions where their 
true directions were not obscured by to ography, shows 

erly regions. In  the Great Plains the winds were north- 
erly from 40 to 70 per cent of the time, and as f a r  south 
as San Antonio, Tex., they were from a northerly point 
60 er cent of the time. 

&ART XI shows the departure from the normal of the 
average daily mean temperature for the same period, 
December 3 to 12, inclusive, and illustrates the extent 
to which the temperature waa influenced by the high 
pressure and the resultant northerly winds. 

CHARTS XI1 and XI11 show respectively the departures 
of the surface values of ressure and temperature from 
the normal, and CHART % I1 shows also the direction of 
the revailing winds for the entire month of December. 

Tgese charb indicate that practically the whole of the 
North American continent was under the influence of a 
great area of high barometric pressure with corresponding 
cold, central north of the Arctic Circle, which doubtless 
extended into other northern regions, although lack of 
reports at  this time precludes an conclusions as to the 

to the direction of the winds aa disclosed on CHART XII, 
which ex lains at  once why cold was so persistent east 
of the 8ocky Mountains and warmth equally so to 
the west. 

Another factor in the cold weather-one not so evident 
in December as in January-was the unusually extensive 
and dee snow cover over a large part of the eastern 
United 8 tates during most of the month.6) This snow 
surface by favoring rapid cooling of the air at  night and 

portions of the Unite x States. An examination of the 

how persistently they were maintained P rom cold north- 

extent of the cold area. Particu T ar attention is invited 

2 The .snow surfacs at night cools qulckly to a low temperature because It is a ood 
radiator, and is well laoulated from the relative1 warm ground by the low mductkvity 
of the snow. The d e n t  energy emitted!rom t ie  cold surfaoe is much smaller t+ that 
from the sur- of the bam rwnd w h c h  under the same atmas heric m&tiona I 
always warmer. Prof. W.  J. sum beys has shown ( d p )  recent& that the air above 
the snow Is cooled ra idly not or& conductlon and some radiation, to the cold snow 
surface but also by tre radiatlon to space. This net radiation s is usually almost 
Man& b that roceived from the ground and warmer strata o%e atmosphere: but 
with very h e  radiitlon from below the air some distance above the snow surfam Is 
allowed to cool apprmably.-r. F. d. 
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Jan. Feb. Mar. Apr. May. June. 
----__-------- 
1917 _.... M.2 71.8 88.6 63.7 112.7 113.8 
1918 ..__. W.3 83.4 722 76.6 76.6 64.8 

by reventing appreciable heating by day," kept the 
nor t i  erly winds cold. Also, on account of the large 
amount of heat required to melt the snow, the infrequent 
souther1 winds could not maintain their high tempera- 
tures. gigure 4 * shows how the extremely cold weather 
a t  Cincinnati was associated with a great depth of snow 
on the ground. 

Temperatures as low or lower, and barometric pressures as 
high, have doubtless existed in the past history of these far 
northern regions, but no known record a pears of their 

W h y  these abnormalities existed so persistent1 a t  this 

observations now available, except, perhaps, those of 

continuation oversuch a long period as in Ip ecemher, 1917. 

particular time is not disclosed by any terrestria T or solar 

-77 
l-----1 7 - - - I  

July. Aug. Sept. Oct. Nov. Dee. 

117.0 143.2 121.8 71.4 90.1 116.8 ........................ ..........._ 

FIG. 4.-RelStiCm betaem depth of snow 011 the &mad and maximum Bpd minimum 
air temperatures at the Weather Bureau Station in Cindnnati, Ohio. 

sunspot numbers. Prof. H. H. Kimball, in his usual report 
on solar and sky radiation, in the WEATHER REVIEW of 
December, 1917, irdicates that no ap reciable departure 

heat; in fact, at the most iiortherly station a t  whic such 
observations were made, Madison, Wis., there was an 
apparent slight excess of heat received from the sun as 
compared with the normal. This, however, is accounted 
for, III part a t  least, bg the unusual dryness of the atmos- 
phere, which favored mcreased transmission of the solar 
energy through it.s 

g from the normal was apparent in t E e solar out u t  of 

8 Dr. C. 0. Abbot wlth Mop anometer has frundtbat a MWSIIOW aurlseerr(lects73 
OBmt Ol the lnddent Solar &kp rsdiation, PIW. N8t. Amd. Bci. 1916,& p. 335. -2inja can not, oi mume, misethe temperature of the snow aurtace above freezing.- 

Observations of the upper air strata, as obtained at 
the Drexel, Nebr., aarolo~cal station, do not show more 
than the normal reduction in temperature with in- 
creasin altitude. In  fact, during December there was a 
decide lack of the usual decrease in tem eratun, with 
elevat,ions above 5,000 feet, the upper evels having 
slightly higher temperatures than for preceding years. 
Durin January, 1918, however, there was evidence 

colder than usual. A report on the upper air condition 
during the winter under' consideration will be found 
in Sup lement No. 12, MONTHLY WEATHER REVIEW, 
issued B ctober 26, 1918. 

f f 

that t B ese portions of the atmosphere were markedly 

WARMTH OVER THE FAR WESTERN STATES. 

No summary of the weather of December, 1917, would 
be complete without some refererice to the abnormal 
warmth over the States west of the Roc Mountains, 

Noting the movements of the highs and lows for 
December, 1917, as shown by CHARTS I1 and I11 in the 
MONTHLY WEATHER REVIEW for that month, it is seen 
that no anticyc.lone entered the northwestern States 
directly from the Pacific during the month. In  fact, 
of the nine distinct offshoots from the 

close to the Arctic 

and none pursued the usually frequent coursesouth- 
eastward over the eastern slopes of the Rock Mountains. 

into the States, the accompan g cold winds lost much 

ward and did not ass the barriers presented by the 
The Iistricts to the westward therefore 

%:i::tf?nder the influence of the westerly winds 
blowing off the comparatively warm waters of the Pacific. 

This is well illustrated on CHART X, which shows the 

which was as persistent as the cold to the 2 ast. 

zre!$%e United States east 

As a result of this more easterly advent of t E e high areas 

of their force before reaching t %" e mountains to the west- 

near the Rocky 
records of the up er am 

the Great Plains P arther 

In addition to the failure of t a e high areas to influence 

low ressure areas entered B - T I  ritis Columbia from the 

winds over t f e far Northwestern States, thereby adding 

east, where a t  elevations between 3,000 and 9,000 feet the 
temperatures were distinctly hi her than at the surface. 

materially t.he coume of the winds over the districts west 
of the mountains, an unusual1 la e number of moderate 

Pac& and remained north of the United States until 
after crossin the mountains. This favored southerly 

further to tho sources of warmth for that region. 
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SOME OF THE RESULTS A'ITENDINQ THE WEATEER OF 
DEOEYBEB, 1917. 

At the b 'nning of December the ground was practi- 

fallen during the preceding month, and the heavy snows of 
the latter part of October had disappeared. On the first 
two dags of Decumber, however, there was considerable 
snow in northern New York and New En land. During 
the followi week heav snow fell in the 0 5 io and middle 

districts, and by the end of the first decade central and 
northern districts from the Rock Mountains eastward 
were snow covered, the amounts c eing es ec idy  heavy 
from Arkansas northeastward to western $ennsylvania. 
During the following week considerable snow occurred 
over the Appalachian Mountains and to the eastward and 
northeastward; and the depth over northern New York 
and the interior of New England had increased to 2 feet 
or more. 

During the latter part of the second, and the earl part 

tion towar& higher tem eratures, and the large body of 

There was little mow 
guring the last week of the month, but at its close a rather 
extensive storm area was central in the Ohio Valley, 
moving southeastward. During the fist .day or two of 
January, 1918, it passed to the Atlantic coast, re ion. 
leaving a moderate covering of snow from the Carofinas 
northwdiward to the northern Rocky Mountain district. 

much of the earl part 

where in many districts the fall for the month was in 
excess of that usually received during the entire year, 
greatly interfered with farming operations. 
was abruptly halted, and the husking of corn procaede 
so slowly that at the close of the month a large part of the 
cro was sti l l  in the fields. Heavy snow and extreme 

districts of the east 
interfered seriousl with the pro uction, transportation, 

su f f e r4  from the severe cold was being experienced, and 
Important industries were either p tiall or 

who y suspending operations from lack of c o x  d a v y  
ice had formed on most of the important northern rivers, 
and in the Ohio the conditions were re orted as the worst 
in ita histo 
(3), (5). # L r r  e t e heavy snow-covering af€orded ample 
protection to winter wheat over most districh during the 
colder periods of the month, much damage from the 
severe cold was experienced by the truck crops of the 
South. 

To the westward of the Rocky Mountains and even in 
a strip 'ust east of the Rockies the mild weather favored 

rains made unusual growth. The ground 
remaine unfrozen much of the tune, and plowing ro- 
ceeded without materid intetruption. In the sout iern 
and mom western ortions of this district the month was 
abnormally dry. $ractically no snow fell during the 
month, and as November had also been dry the noun- 
tains were, in the main, free of snow. This was particu- 
larly the case in the Sierra of Cali€ornia, where at  the end 
of the month the ddciency of the snow cover was the 
greatest ever known, and the possibilities of the failure 
of the usual water supply were becoming alarming. 

caUy bare o T snow over the entire countiy, as little had 

Mississippi v alleys with i 'ghterfalls over near1 dlnorthern K 

of the t h d  decade of the month there was a genera 9 reac- 

snow over the Ohio Va i! ey and adjacent regions disap- 
eared. (see Fig. 4, for example.) 

The heavy snow covering dur' 
of the month, particularly east Y o the Mississippi gives, 

plOlvin% 

col B in the principal coal-mini 

and distribution o 9 fuel. At the close of the month much 

forming which he P d for many weeks. 

Y 

all out d oor occupations. Pastures continued green and 

winter d P 

THE WEATHER DURING JANUARY, 1818. 

With the close of December there was a coniplete chan e 
in the ressure distribution over the districts north of t % e 
Unitekstates, which ordinarily might have been inter- 
preted as indicating a break in the cold that had persisted 
so continuously during the receding month over the 
central and eastern States. $he strong high area that 
had been maintained during December over the far north 
had now largely dissipatecl, and temperatures in Alaska 
and the Britlsli Northwest promptly rose to normal or 
higher. The change in tern erature at E le, Alaska, 

ary 4, a rise of 66O F. The fall in pressure during nearly 
the same eriocl amounted to an inch or rn0re.O 
In the PI nited States, however, no such changes were 

experienced. The remnant of the high-pressure area that 
had drifted from the far  north was moving southeastward 
near Hudson Bay, mid cold northerly winds still swe t the 
eastern districts, temperatures below -30° F. 5 eing 
re orted from northern New England. 

f n  the Middle West the first few clays of January 
showed some moderation in temperature, clue to south- 
erly winds induced by diminishing pressure in the western 
Canadian Provinces, which at  times were under the influ- 
ence of a great area of low pressure tliaf covered the 
whole of the north Pacific Ocean, a condition favorable 
also for the continuation of unseasonably warm weather 
in the districts west of the Rocky Mountains. 

By the middle of the first decade low pressure had 
extended to practically all central, eastern, and southern 
portions of the United States, and there was a general 
warming up, although the increase in temperature was 
not in pro ortion to that usually experienced with such 

with the closin Jays of December a.nd the beginnin of 
January exten f ed over a wide area as far  southwar! as 
Tennessee and the Carolinas, and doubtless contributed 
more than bare ground would have done to the main- 
tenance of low temperatures. Moreover, on account of 
the unusual1 low pressure over the southern districts of 
the United B tates, such strong gradients were set up as 
to cause a pronounced flow of cold air from the north 
into the central and southern portions of the country. 

was froin -59O F. on Decem % er 30 to. +7%. on Janu- 

a marked f all in ressure. The snow cover which canie 

EXTENSIVE BLIZZARD OF JANUARY 11-12. 

A further increase in the depth of the snow cover 
occurred during the 6th to 8th, the fall in the vicinity 
of Lake Michigan bein particularly heavy. At the same 

weather had again developed over Alaska, the British 
Northwest, and the North Pacific. This gradually 
extended into the United States by way of the Rocky 
Mountains, and brought to portions of that and adjacent 
regions the coldest weather of the season sn far. The 
movement of this hi h area southward was 
au mentud b the sud 8 en development near the midd e 

rapidly toward the Lake region, accom anied b rain, 

sippi River eastward, the snowfall being 
heavy in the Ohio Valley and portions o the Lake 
region. The greater portion of the couptry was now 

time, moderately hig 5 pressure with attendant cold 

Guf 7 coast o s an extensive low area, which advanced 

sleet, or snow over nearly all districts P rom the %lissis- 

particularly 

~- 
a Wlthout any rhang 01 preswre at an elevation of about one milc, such a change 

M per cent in the pressore at the surlacr mild result Irom a 15-11; per rent change 
of density (due to a 60-70" nae Irom such a'low temperature) In approximately 1 he f'rsc 
mile 01 atmosphere above the earth's sur1acc.--C: k: B .  
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under a blanket of snow, the cover east of the Mississippi 
River bein unusually deep. With the movement of the 

11th and 12th, and the advance of the high into the 
Mississippi Valley, strong pressure gradients were estab- 
lished and northwest to southwest galea prevailed 
from the Great Plains to the Appalachian Mountains. 
Althou h the pressure at this time had fallen rapidly 

all parts of the United States, and northward as far as 
observations extended save over a small area in central 
Canada, the unusually low pressure attendm the storm 

north mto the Central Valleys. During the 11th and 
12th very strong, cold, north to southwest winds prevailed 
over the middle portions of the United States, carr ing 
the temperature to nearly -20PF. as fa r  south as !fen- 
nessee, and to 3OOF. or lower on the Gulf coast and in 
Northern Florida. (See CHART XIV, Jan. 13.) In the 
Ohio Valley and adjoining re ions Januar 13 was 
probably the coldest and most fisaoreeable &y experi- 
enced in a century. Southwesterly t & h  winds to strong 
des piled the dee snow into h e dnfts that seriously 

discomfort of. the people already suffering severe y from 
lack of sufficient fuel to meet the requirements of normal 
winter weather. 

Summing up the eneral weather conditions in Ohio 
for January 12, Mr. fV. H. Alexander, at Columbus, the 
official in charge of the Weather Bureau climatological 
work in Ohio, states: 

Unfortunately in this cam, as in  many others, there are some weather 
chsracterietics resulting from the combination of meteorological factors 
that are not revealed by a mere statement of these factors or elements. 
For instance, it is E C ~ Y  d b l e  to portray adequately the real pene- 
trating character of the wmxs that blew with ale force all day, causing 
great suffering and even death to man and feast. It i! true that at 
some stations the temperature has been lower on prevlous occaaons 
than during this storm, at some the snowfall hae been heavier on other 
~cseions;  and even lugher winds velocitiee have been recorded, but 
rarely if ever haa there been in this State a combination into which the 
principal weather elements entered with euch force and persistency 
aa dunng the cold wave of January 12,1918. 

The severe cold attendin the blizzard on the 12th 

return to normal winter weather. At this time the barom- 
eter was below nornial over ractically the entire 

the North Pacific Ocean, and another cyclone was devel- 
oping in the Gulf region. Within a few days the flow of 
cold air from the north was again in operation and tem- 
peratures east of the Rocky Mountams became once 

center of k ow pressure to the Lake region during the 

in nort % ern districts, and was below normal over nearly 

that moved from the lower Mississip i V 9 ley to the 
Lakes greatly favored the movement o P cold air from the 

9 flocked traffic, an a the extreme co Y d added great1 to the 

drifted east and was followe 8 by a quick but temporary 

North American continent and t f e adjacent waters of 

more far below the seasonal average, 
By the middle of the month the 

above had developed and moved to 
causing heavy snows from central Arkansas and northern 
Oklahoma northeastward over the middle Mississippi 
Valley, the northern watershed of the Ohio, and portions 
of the Lakes region. Unusually deep snow now covered 
practically the entire central and northern districts from 
the Plabis region eastward. About the middle of the 
month pressure above the normal overs read Alaska and 

to the southeastward and further reenforcing the cod  
already existing throughout the eastern United States. 

s" the adjacent districts, moving within t R e next few da 

WEATHER OF LATTER HALF OF JANUARY. 

With little modification, the pressure continued slightly 
above normal from the middle to the end of the second 
decade over the central districts of the United States; 

and as far north as observations extended, the center cn 
the greatest de arture above the normal ap eared don 

the North Pacific. There was a diminution of pressure 
to the south and east and well-develo ed lows appeared 

the 19th. (See CHART XV, Jan. 19.) Although pressure 
considerably above normal now existed in nearly all dis- 
tricts north of the United States, no unusual cold was 

i the south Alas R a coast and over the near E y waters o 

in the west Gulf region and east of the 8 reat Lakes about 

being 

Medicine Hat  had 

normal. 
About the 20th low pressure suddenly developed in 

central Alaska, and during the following few da 

23d the center had apparently entered the United States 
at which time pressure was low over the entire centraf 
and northern districts west to the Rocky Mountains and 
north over nearly the whole of Canada and Alaska. 
Despite the low pressure in the eastern districts of the 
United States, unusually cold weather continued, but in 
the near Northwest warmer weather was txperienced for 
a few days, the decreasin pressure along the northern 

high pressure was ain developing in the orth acific, 

lished over Alaska and western Canada, where the 
severest cold since December was being ex erienced, the 

This cold wave was only of short duration in these far  
northern districts, but as it extended southward into the 
United States it brought, in some districh, the severest 
weather of the winter. The cold continued over much 
of the country east of the Rock Mountains until the 

illustrates the opportunity for ease movement of cold 
air from northern regions mto the Central and Southern 
States. High pressure was now advancing from the 
interior of western Canada, where temperatures of from 
- 30' to - 50' F. were being experienced. At the same 
time, pressure was again low over the Gulf and south- 
western districts, and cold, northerly winds, having 
initial temperatures far below zero, were advancing into 
the interior valleys. Here again, low pressure m the 
Gulf region favored the swift movement of cold air into 
the interior and Southern States, with little opportunity 
for heating, due to the expanse of thesnow and ice covered 
areas over which it passed. Temperatures fell to -20' 
F. in Nebraska and to freezing in southern Texas. With 
rmure  below normal in the Southwest,. the wag opened, 

Ekewise, for the movement of cold air mto regons west 
of the Rocky Mountains; and the first severe cold of the 
winter prevailed in the f i r  northwestern States a t  the 
close of the month. 

Considering the period from about January 7 to 23, 
inclusive, 17 days, during which time temperatures in 
the east-central ortions of the United States were 

note that in the far north this eriod was very generally 

temperature from January 7 to 23 was above the normal 
continuously, except on two days, and the mean tem- 
perature for the period of 17 days, -6'F., averaged 
nearly 10 degrees (F.) above the normal. At Louis- 

normal,. but in the 
United States tern Mississippi Val- 
ley were near 25 (F.) below 

tended southeastward over western Canada, and i!? y the ex- 

$ 3  boundary inducing souther 9 y winds. Dunn this eriod 

and by the middle o T the last decade it had become estab- 

temperature about this time at Eagle and b awson going 
to -50' F. 

end of the month. CHART X J I, January 30, again 

almost continuousy s below normal, it is of interest to 

warmer than usual. At Eage, Y Alaska, the average 
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ville, Ky., a point nearly 2,000 miles farther south, the 
temperature was below the. normal during the entire 

eriod, and on no day was it less than 10 degrees (F.) 
h o w ;  and the mean for the period, 15'F., averaged 
20 degrees (F.) below normal. The only a parent ex- 

tribution of the ressure was such as to d o r d  easy 

middle and southern portions of &e%nited States 
without the usual gain of heat. This was made possible 
(1) r t l y  because of the great blanket of snow over 
whic these winds blew, thus maintaining to more than 
the usual extent., or even augmenting, the initial cold of 

. their origin by affording opportunit for more intense 

(2) partly due to the fact that the temperature of the 
upper layers of the atmosphere had become unusually 
low as a result of the long eriod of cold over the northern 
districts during the precefing month. 

planation of this condition lies in the fact t E at the dis- 

movement of col B air from norther1 r ions into the 

% due 
cooling b radiation by nlght and for 3: ack of heatin 
to the re I ection of the sun's heat by day, and dou tless 

PRESSURE AND TEMPERATURE OF JANUARY AS A WHOLE. 

In examinin the daily charta showing the distribu- 

the United States and Canada so ar as revealed by the 
observations at  hand, two pronounced features are 
observed. E'irst, the absence of areas of marked high 
pressure over northern districts, considering the unusual 
cold experienced in the central and eastern portions of 
the United States, and second the far southerly courses 
pursued by both the HIGHS and LOWS in their movements 
across the country. 

CHART XIX shows the departures of the surface air 
pressure for the entire month of January from. the normal 
and the prevailing course of the winds. Examining this 
chart, it IS seen that while pressure was only slightly above 
normal in the far northern districts, it was decidedlylow 
to the soutl~ward and eastward, a condition already 
pointed out as favorable for the transfer of cold air into 
the United States from the great continental cold region 
of western British America and the adjacent portions of 
Alaska. The direction of the winds, as in December, was 
a ain largely from northerly uadranta east of the Rocky 

States they maintained the same general tendency from 
the west and southwest as in December. 

CHART XVIII. Departure of the mean temperature, 
January, 1918, from the normal, forcibl qustrates the 

and of snow cover on the temperature over the United 
States. The region with the greatest departure of tem- 
perature below the normal is practically coincident with 
that in which the snow cover was the most above normal. 
(See CHART XVII, Aver e depth of snow on the ound 

showing de artures of pressure from the normal for De- 
cember an a January, respective1 it is seen that while 
there was a great reduction in tg average air pressure 
from .the first month to the second over all northern 
districts, the gradient in each case is similar, high pressure 
toward the northwest and lower pressure toward the 
southeast, with a correspondi air drift from the cold 

United States. 

B tion of atmosp f eric pressure durin January, 1918, over 

&fountains, while over the % lateau and Pacific Coast 

influence of the pressure distribution, of d e mr movement 

during January.) Consi T ering CHARTS XI1 and%VII, 

Northwest into the central an T eastern portiona of the 

f 

CONTRAST BETWEEN DECEMBER AND JANUARY. 

Con t ra s tq  the pressure characteristics of the two 
months it wi be observed that during December stron 
nticyclones were projected into the central portions o 

the United States from the high-pressure belt lyine near 
the Arctic Circle. These in their passage southwara were 
materially warmed by constant contact with a warmer 
atmosphere and, durmg a ortion of the month, b a 

still giving off their stored heat. Thus, althou h still 

they were, nevertheless, many degrees warmer than when 
t-hey started on their long journey. 

During January, however, a wholly different type of 
distribution prevailed. There was, in the main, no great 
high-pressure area in the far north from which strong 
anticyclones could move southward, nor was the tempera- 
ture steadily lower than usual over that region; but pres- 
sure was far below the normal over the southern and 
eastern districts of the United States. This condition 
set up a gradient that virtually drew from the northern 
districts air not abnormally cold for the season, which on 
passing over the nearl universal cover of snow and ice 

United States retained its ori inal temperature to a much 

warmer earth's surface wit % unfrozen rivers and la 1 es 

cold, when they reached the interior of the United 5 tabs, 

that had now accumu ry ated over the greater part of the 

greater degree than during % ecember. 

DECEMBER AND JANUARY TEMPERATURES. 

It is of interest to note that in December the average 
temperature at  Dawson, in the British Yukon, was 
-51°F., and a t  Louisville, Ky., i t  was 26'F., a differ- 
ence of 77 degrees. In  January the avera tem erature 
at Dawson was -13' F., and at  Louisvil~20° I!, a dif- 
ference of onl 33 de ees. Assuming that the tempera- 
tures in the 8nited ga t e s  east of the Rocky Mountains 
during the two months were to some extent influenced 
by those prevailing to the northward, as shown by the 
atmospheric drift, it is clear that local air and surface 
temperatures must have exerted a considerable iduence 
in modifying the de ree of cold ex erienced during the 
two months. In  ot f er words, ha 2 the conditions that 

ture at  
mately -15' to -20' F. 

We ma , then, logically assume that the c a w  of the 
continue B low temperatures over the eastern half of the 
United States during J~nuary,  1918, was in large measure 
the lingering after-effect of the unusual cold of the pre- 
ceding month ( I ) ,  augmented by the pressure adient ' 
moderate as compared with December, but wgch sd 
encouraged the prevalence of northerly winds over the 
interior of the countrg. 

IS COLDEB WEATHER POSSIBLE8 

Entering the field of speculation as to the opportunities 
for periods of more severe cold than have heretofore been 
officiall recorded in the United States, the facta re- 
sented %y the actual degree of cold that pers i sJ  in 
December, 1917, over the far northern districts of the 
western continent, and the o portunities for the pen* 

warming up, as experienced in Jvuary ,  1918, disclosgs 
the easy possibilities of unusual pPlnter tem eratures in 

that cold weather similar to that of December, 1917, 

tration of such cold to lower P atitudes without materid 

the United States. It is quite mthin boun 8 s to assume 
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mizht continue an additional month or more over the far 
northern districts, and with a similar pressure distribu- 
tion to the southward; in which case, without any change 
in the orderly procession of the forces dominating our 
weather, there could easily exist in the United States 
temperatures continuously so far below revious records, 
as to substantiate full 
severe cold experienceBin the past a t  similar latitudes 
in Europe. 

RESULTS ATTENDING THE SEVERE COLD OF JANUARY, 1918, 

as the truth t ?I e traditions of 

OVER THE EASTERN TWO-THIRDS OF THE UNITED STATES. 

At the be innin of the month the und was snow 

the northern Rocky Mountain region. Frequent exten- 
sive storms sweeping well to the southward in their 
movements across the country added to the depth and 
surface extent of the snow, and by the middle of the 
month the greater part of the oountv was covered. 
The depths had reached unusual pro ortions in the Ohio 

over the Lakes region and northeastward to New Eng- 
land. At points in these regions some of the heaviest 
snowfalls and severest drifting ever known occurred; and 
the great transportation lines were often badly crippled 
and at  times completely aralyzed. Wagon roads were 

expenencel particularly on account of the intense cold 
and the general scarcity of fuel. 

Severe cold, deep snow, and the attendant diso aniza- 
tion of nearly all industrial activities persisted w% only 
slight variations until the end of the month, except that 
during the last week some melting of the snow cover 
occurred over the southern drainage area of the Ohio 
and thence to northern Texas. 

Much additional ice formed on the rfvers and lakes 
during the month, and in some of the important pro- 
ducing sections the gathering of the orop was delayed 
beoause the thickness was too great to permit the use of 
the special im lements employed in the work. On the 

points was the eatest ever known. Gorges that formed 

throughout the month, and when they finally bro e up 
late in January, or early in February, caused much dam- 
a e to river interests (3). It is estimated that one-half 

Mississippi was destroyed by the eavy ice. At Cairo, 
Ill., i t  is reported that pedestrians crossed the Ohio River 
on the ice, an occurrence not previously related either in 
the known history or traditions of that place. At the 
mouth of the Chespeake Bay, where ordinarily no inter- 

month on which it was impracticable on account o 9 the the 
ruptions occur to traffic, there were 15 days durin 

ice barriers to operate car floats between Cape Charles 
and Norfolk. Late reports from far northern regions 
indicate that the ioe conditions were the worst in many 
yertra. In-Hudson and Davis Straits, ice was observed 
in unprecedented quantity nearly all the past summer, 
and vessels that usually visit oints in Hudson Bay 

northern points on account of the heavy ice. 
Farm work of all kinds remained practically at a stand- 

still, much corn still remained in the fieJds ungathered, 
.and wheat not protected by a snow cover was badly 
damamd bv the cold. In  the Southern States. winter 

covered nort % f  of a ine extending from r 011th Carolina to 

and middle Mississippi Valleys an a thence northward 

blocked for long eriods, t Yl e distribution of food and fuel 
was Feat1 de f ayed and much actual suffering was 

Ohio and mid x le Mississippi Rivers the amount of ice at  

P in the Ohio ear Y y in December, 1917, held in some 

t E e tonnage on the lower Ohio and ortions of the middle E 

during each summer, were una i le to reach the more 

oats were killed or their growth greatly retarded, and in 
the great winter truchn districts only the hardier 

vived the cold of December were further damaged during 
January. 
As in December, the weather conditions west of the 

Rocky Mountains were almost the reverse of those to the 
east. In  these western regions warm westerly or south- 
westerly winds, induced by low areas entering the United 
States east of the Rocky Mountains and moving well 
southward along their eastern slopes, prevailed through- 
out the month. In  the absence of important cyclonic 
activity in that region little snow occurred at the lower 
elevations, and most of what occurred in the hi h moun- 

winds.. At the close of the month practically no snow 
had accumulated in the mountain re ions of the West, 

in the snow cover was the greatest ever know at that 
period of the winter, and a serious shortage in the water 
supply for irrigation and power purposes during the 
summer months was indicated. 

T H E  WEATHER D CTRING FEBRUARY, 1918. 

At the beginning i f  the month severe cold still per- 
sisted over the districts east of the Rocky Mountains, 
particularly from central Texas northeastward to the 
Great Lakes. At the same time an offshoot from an 
extensir-e depression that had rapidly developed over 
Alaska and the North Pacific overspread the north- 
western districts of the United States, and within the 
following few days moved rapidly across the country, 
bringing temporary relief. 

Anticyclonic conditions were quickly rees tablished, 
however, by the rapid southward movement of a high- 
pressure area that developed, apparently, in the w o n  
just west of Hudson Bay. By the morning of the 4th the 
whole interior of the country was under its influence, and 
throughout the Middle West some of the lowest tempera- 
tures of the winter were experienced. 

vegetables made appreciab f e growth, and some that sur- 

- 

tains soon disappeared under the influence of t I e warm 

particularly in the Sierra Nevada, w f ere the deficiency 

SUDDEN APPEARANCE OF WARM WEATHER. 

Aa this cold area moved to the Atlantic Coast, another 
offshoot from a great area of low pressure over the North 
Pacific, Alaska, and western Canada entered the northern 
districts of the United States, and b the morning of the 
5th covered the entire region from t e middle Mississip i 
Valley, Qreat Lakes, and Hudson Bay, westwar . 
Warni, southerly winds had now set in over the Missouri 
Valley districts, the temperature had risen 20 to 40 
degrees (F.) or more (cf. Fig. 4), and the first permanent 
break in the cold that had persisted so constantly since 
early in December, was at  hand. The low pressure 
advanced rapidly eastward, and by the morning of the 
7th temperatures were above normal in practically all 
portions of the country for the first time in about two 
months. 

Following closely the low- ressure area noted above, 
another advanced into the giddle West, and tempera- 
tures remained above the seasonal average for several 
days. About the Sth, high pressure moved into the 
Pacific coast States and adually overspread all central 

pressure over Canada, however, the winds over the 
northern districts continued from their southerly course 

$ z 

and southern districts o $ the United States. With low 

and temperatures were maintained above the- normal - -  I . _, - . _ _  very generally until near the middle of the month. 
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CHART XX, February 10, 1918, illustrates the general 
t n e  of pressure that favored warm weather over the 
interior and northern districts of the United Ptates from 
about the 5th to 15th. Tne high pressure overlyi the 
central and southern districts apparently entere? the 
United States from the middle Pacific by wa of Cali- 

attending hi hs that move from more northern latitudes. 
CHART A, F e b r u y  15, shows a return of pressure 

distribution favorable or the reestablishment of cold 
weather over the United Ftates. On this date, high pres- 
sure dominated the entire re ‘on north of the United 
States, while in the South and est the pressure was low. 
This type persisted in modified forms till after the close 
of the second decade, during which time severe cold wm 
experienced more or leas constantly in ad northern dis- 
tricts east of the Rock Mountains. The extreme cold 

probably to the absence of an extensive snow cover and 
the lessened opportunitiee for the cold winds from the 
north to maintain their initial temperatures. 

CHART XXII, February 23, typifies the pressure condi- 
tions existing during the last week of the mont-h. The 
atmospheric circulation had now returned to the type 
esisting earlier in the month; low pressure over the 
whole of British America with the center west of Hudson 
Ba , and moderate1 high pressure in the Gulf region 

part of the Unit-ed States was again from the south and 
unusually warm weather prevailed over the greater part 
of the country till the close of the month. 

fornia, and hence lacked the great mass o 9 cold air 

of the earlier months o 9 the winter was not reached, due 

an (9 west to the Paci B c. Air movement over the greater 

FEBRUARY MEAN PRESSURE8 AND TEMPERATURES. 

C ~ A R T  XXIII shows the average pressure distribution 
dunn F bruary, 1918, and the eneral course of the 

parture 07 the temperature from the normal. The almost 
uniform prevalence of southerly winds east of the 100th 
meridian clearlv illustrates the effect of the pressure 
distribution and explains a t  once the unusual warmth 
t-hat persisted during so much of the month as compared 
with the cold of the two months preceding. For the 
month as a whole the temperature averaged well above 
the normal over the eater part of the country, parti- 
cularly in the centrfvalleys, where it was in marked 
contrast with that of the precedine two months. The 
heavy body of snow on the rounxat the beginning of 

the northern districts were snowbound. The breaking 
up of the heavy ice in the rivers and the dischar e of the 

snow was accomplished with much less damage and loss 
by overflow than had been feared, although in the Ohio 
and some of its tributaries the formakon of several 
extensive gorges caused considerable damage. 

The milder weather of February brought much relief 
to the mining and transportation interests and greatly 
rdieved the sufferin from cold due to a genord scarcity 

farming- operations usual to the winter seaspn, which 
had been practically at a standslill since early m Decem- 
ber. 

Winter grains, which had entered the season in poor 
condition generally, and in portions of the important 
roducing sections had been subjected to severe cold from 

rack of mow cover, responded to the favorable weather 
of the month in general and a t  the close aTe Dromise of 

beginning. 

prcva%in% winds, while CHART X, 4 IV indicates the de- 

the month disappeared rapi 5 y, and a t  the close only 

excas of water resulting from the large accumu P ation of 

of coal and other P uels. Much progress was made in 

a much greater yield than was considere d possible at the 

COMPARISONS WITH PBEVIO US RECORDS. 

Meteorological records made upon a basis sufficiently 
uniform for comparison as to the larger fluctuations of 
the weather have been maintained a t  a few pointa in 
the United States for more than a century, the longest 
records naturall being found in the earlier settled dis- 

civilization westward, interest in weather conditions WM 
still maintained b individuals, who started new records 
a t  widely scattere II points, despite the stress of existence; 
so we find as far west as the Mississippi River records 
extending back into the early part of the last centur . 
A t  St. Paul, there is an authentic record of the da’ 9 y 
and monthly temperatures running back to 1820, and 
at St. Louis, Mo., the record began in 1833, while at  
several point8 farther east, notably in Ohio, observations 
of weather conditions were be n nearly 100 years ago. 

many cases, to disclose a winter with two consecutive 
months having as long continuous cold and as low average 
temperature as was experienced during the ast winter. 

St. faul,  Minn., the period in some cases was not the 
coldest of record in near1 100 years; the mean temper- 

slightly higher than the same months of some other ears, 
notably for December, 1857, and January, 1858. J u t  at 
St. Louis, Mo., the mean temperature for the two months 
in question is the lowest in more than 80 years, and this 
is true to a very general degree over all interior and south- 
eastern districts of the United States east of the Plains 
region. 

At Portsmouth, Ohio, with a record of nearly 95 years, 
we &id December and January of the past winter the 
coldest of record for the entire period. At Baltimore, 
Md., the record estends back more than 100 years, 1817 
to 1918, during which time no two months combined had 
as low mean temperature as was recorded during Decem- 
ber and January of last winter; although individual 
month  had mean temperatures as low as, or lower than, 
either December or January, notably December, 1831, 
1.4 degrees (F.) lower, and 1870, the same as December, 
1917; while January, 1857, and 1893, were only slightly 
warmer than Januar , 1918. I n  more than a hundred 

and January temperatures gives a mean so low as that 
of December and January of the ast winter, but the 
mean for January, 1857, 22.4’ (I?), was 1.8 de ees 
(F.) lower than the past January, and that of eF anu- 
ary, 1856, 24.1’ (F.), was 0.1 degree (F.) lower. The 
winter approaching nearest that just past in degree of 
cold on the average, particularly over the eastern dis- 
tricts, was that of 1856-57, December, 1856, being, as a 
rule, warmer than the same month in 1917, with Janua 
1857, somewhat colder than the same month of 1918. 7; 
portions of Northwestern Canada and over interior 
Alaska, December, 1917, was by far the coldest month of 
which there is official or other record. 

tricts near the d tlaiitic seaboard. With the advance of 

Examination of the records !T or all these years fails, in 

Alone the northern border of the United 8 tates, as at 

ature for December and s anuary of the past winter was 

years record a t  Phila B elphia no combination of December 
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EFRECTS OF COLD WEATHEB, OF 1817-18, ON 
VEQETATIOI. 

By J. WARREN SMITE, Meteorologist. 

The unusually persistent cold weather during the 
months of December, 1917, and January, 1918, did not 
result in serious dam e to the winter ains, fruit, and 
truck crops. In m u 2  of the Great Xins, the upper 
Mississippi Valley and the Lake region, there was some 
deterioration in the condition of winter wheat at the 
beginnin5 of April, 1918, as compared with its condition 
on entermg the winter, but in the tirat-named dist-rict, 
much of the harm resulted, indirectl a t  least, from the 
poor condition of the plants due to d e  dry fall. In  the 

middle Mississi pi and Ohio Valleys and in most central 

well protected by a heavy snow cover durin the rev- 

stantial improvement was reportedTin the condition of the 
crop over that a t  the beginning of the winter. On the 
whole, the unusually favorable spring in the principal 
wheat belt more than offset an damage that wheat may 
have sustained from winter kilying. 

Winter oats and truck crops m the southern States 
were much damaged, however, by the unusually severe 
winter weather, and considerable loss in stored vegetablea 
was sustained where proper precautions had not been 
taken. There was also quite serious loss of unprotected 
cattle in some sections, particularly in Texas, where 
stock was in R weakened condition from lack of sufficient 
feed due to the protracted drought. 

Except for winter killing of each buds and some young 

flew England and considerable damage to other fruit 
about the Lakes, fruit suffered little damage from the cold. 
A ples, citrus fruit, and cranberries were not unfavorably 
afecked generally, exce t for some winter kding of cran- 

and northern 3 istricts farther east, wheat wtw unusually 

alence of the cold weather, and b the i h t  o ! I f  Apr’ sub- 

each trees from Arkansm an B Missouri northeastward to 

berries in dry bogs of t R e Cape Cod district. 
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